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1. Name of Invoshgafor:, Principal Inyestigator .Maurice H. Shulman, M.D. 

<■* ; M * >>" *, 1 f # J j- j 


Brenton R, Lutz, PhD. Professor of Biology 
2. Title:'iai ***3 A.v Associate Investigators ( , ,. t . _>. Chairman of the Department 


3. Institution 

& Address: 


1 A*.fc*u4ti Fulton » Ph ;°Sf rofessor of Biology 


Department of Biology, Graduate School P'",:; fJ ^ 

Boston University -755 Commonwealth Avenue iTSv-ft} 

Boston 15. Massachusetts ' i^-bp Vjftiliift} 
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4. Project or Subject! 


Boston 15, Massachusetts 
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L>30tt ■?' 
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Direct observations on blood vessels during exposure to the 
?. A*4faa*l. z*m»ir&Tsnt ..constituents of cigarette and pipe smoke# 
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4 Detailed,Plan of: Procedure (Use reverse side if additional space.is needed^ propose to use the membranous 


^ (raucous cheek pouch of the hamster for the direct observation of blood vessel activity 


in response _to cigarefiEi. smoke jtnd for. motion picture recording by a technique which 
iJtas R been developed.in, this- laboratory.during {the past fifteen, years*“ This preparation 
j&fca*; given significant, results ^investigations ; pa ^thxombui'formation, intravascular t 
^coagulation,, in vivn eff#ct<s of anticoagulants, vascular effects of corticosteroids, 
wirradiation .studies, the mechanism of petechial formation, ‘and the effect of the in- 
<jgredienta of certain skin preparations. This method allows documentation at* high 
magnification (1200 X) with kodachrome motion picutes taken through the microscope by 
; means of transillumination. We have developed methods for taking cheek pouch blood 
pressures, blood sugars, electrolyte levels, electrocardiograms and blood volumes. We 
have done these procedures routinely in other projects and correlated them with direct 
observations. 


The following are some * of the aspects we plan to investigates 


1. Topical application of the constituents of smoke (paper and tobacco) in the 
dilutions naturally found. 

2. Comparison of the results with the effects on the blood vessels when the same 
substances are respired. 

3. Intravenous administration and also perfusion of these substances in known 

amounts by a method which by-passes such organ# as the liver, lungs and kidneys. 
Since various substances entering the body parenterally are known to* be destroyed 
or altered by various internal organs, a direct perfusion technique which by-passes 
the liver, lungs and kidneys may be instructive, > * 

4. Effect of cigarette smoke on the nervous system and heart as shown by 

encephalography and electrocardiograms --- 

d. Possible vascular effects of tobacco smoke, such as changes in tendency for 
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Number 5 continued 


6. The preceding studies can be carried out from early life to old age, : 
and the blood pressures followed* The life-span of the hamster is about jj - 
two years. 

7. Because of the short life span, the chronic effects can be determined.* 
Xn fact, procedures can be carried out aid recorded on the same animal ,' 
from early maturity to old age. 

Number 8 continued - v N:| : *j 


All technical personnel available. Research Associate to be selected from previous' 


doctoral trainees. Special consultants in Biochemistry and Physics are available, t ' 


Facilities available! 


Laboratories with services and basic equipment. Machine shop and electronic 


service. 

Motion picture camera, projector and dark room facilities 
Autotechnlcon for tissue work. 

Electrocardigraphic equipment. 

Animal rooms and cages i . 

Equipment for isotope work and dosimetry (permeability studies.) 
Electronic stimulator 
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6 Budget Plan: 
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WtJ" Salaries (and social security, 2JK) 

expendable Supplies , v 

Permanent Equipment ^ 

■;£* fi . Overhead ' vV • - ' t ' ; " ’V. . 

Other ' ‘ ? • i 

(travel and conxaunicatiieAj 


\ n a rt 

L|Ow0« 

>,300. 

*»9105i- 


7. An.icipa.ed Duration of Work: >r t i; 2 years (Second y«r, $30,000)' * *’ 

L v :-",z, £h8-. P:«-;-xi»s«ify nr? 

8 . Facilities and Staff Available: ' ' 'p \ *¥!.»#*-♦* .,i M fn'.'tlcVi; ->r tmofit 

Principal Investigator,,. Su ,, ; J - 5,000 st - B “ol>)-r 

2 Associate Investigators , 5,000 

Research Associate , 5,000 


‘nhVJ ***.\ l,i -h 




* esearch Assistat . * , 


3,800 


...Photographic Technician , “! . 2,000 (itime) 

^ 8lStmt ‘ ' 1*200 <|ti«e) 


JJf F'r. m'l ■J-" 

. . “ ' >>lsr;/fcV-j v ' ’’ -’ '' v. : »•••?<..* , , 

>. Additol R, qu i,. m „, i / J r. i U' i ,,a- <«*».»•!.*••.•**• W«> a 

’ None 


Animal care 1,000 

Consultant fees 2 !COO 
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, 10. Additional Information (Including relation of work to otter projects and other sources of supply)-. ' ;V(*, ; 

v*■‘£v&s4 : foi ! Y l ti***, |ouch, nf *Jt% it.wtsfifftr'.t’it direct etaesyatiea of: -'m:#*’}- i-fitiSlty' 

,V to):.This propo*W research on iobscco : 'Wnitituen4i c i^obvlbiuUyV*i«W’'UoWiy vif,lch , 

:• to our current projects (supported by the Public Reelth Service and the Atomic J ? 3 «* u * rt 
Energy*Commission) such as the production and prevention of thromboembolism, the^'* aT 
effects of-ionising radiations r on blood vessels,'the Vascular effects of adrenalectomy’’ 
and hypersteroidlsm, end the vascularization of twaors transplanted to the hamster 
cheek pouch . u CAir:; » 4n s*;i :n «« 

n»>3^vriaa<iioh \ I’JXs X',. s-lvh fc-m* ;war .tertian ainc?! 1 ak*n through: 'lit i-y 

«eia*-of' trsnsIIluwiaa s ion* 1 fe. &>v& «eval*pc«v *** 100 .* for •Ukia.fj crgMi. Si'toott 

• preasitres, fclviMi sufsir*, ris-it^alyU levels, *1 estres^sfisgroms nast .W» 

thesr rroe'wuras. rout ins.ly ?r*. *.tfcar prcjstit --iyo corr*i?:v*ti y.®; >v %ih titc 

at jkc jf.ro £ivA»« 

fitiicvdng ar.§: some t of the. aspects tie to investigate* 

■ j. _ * -<* 

'.• 1> •. T&zt&l.&ffilicitta#- of the ■> cons tit uants of swfe.e (yjp ts anA ; itk**-:*} iw the 
-5? i^vj f vv'Tci, 

Sv.3o*riaort of the revolts tin*, effeete' the biosd vessel* ai;*« ♦!$* earn 
kfM\*\u*a are retpivacJ* .■' . *• 

tniwiciistretioa uncf also perfv.aton ev these substa’i-css- in x&>ivn ! 

V-Aimu '&■ )* ^‘^^Dir^sAHsw^ce H,:Shulman, 7 », P* ' ^ U> V' Yi \ ! 

»«!.e<r4 v-sriouu subssahsc-i*- fTUring ;..v^V ! p#«•„&■ L"l.?vh 15 be d»stf»rjr«d ! 
•:-p .t'iti i'Jid. by vari»u:s 'Jjft.ern*i cs^aivs,. i direct p«rfuS’lon technique t^ich.t'y^pnssei, ! 
•tfe li“rs-r, lungs md. kivihey 4 * ;f-vy he Instructive. 

4. Effect of •sisfsrrtto ««fAe on the nervous nyutsa ai*d -heart as shevn- by • i . 
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